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This work presents the major-element analysis of 82 individual Bjurbole 
chondrules. These chondrules were first fused in a mixture of lithium 
tetraborate and lanthanum oxide. Process C chondrules were fused in closed 
gold tubes under pressure so that sulphur would be retained and could be 
analyzed. Process 0 chondrules were fused in open gold crucibles. 

The homogenized chondrules were analyzed on the electron microprobe. 

Results presented here are the averages of five analyses for each element. 
Further details regarding sample preparation and analysis are presented 
elsewhere (Walter, 1968). 

Results for 53 Process C chondrules are given on the first 53 pages, 

3 

followed by the results for 29 Process 0 chondrules. The density (D in g/cm ) 
and weight (W in mg.) of each chondrule is given at the heading of each page. 

In the calculations, an attempt is made to determine the amount of metal present 
in each chondrule, using the analytical value obtained for NiO. Two factors 
for the ratio Fe/Ni were used: 6.2 and 8.8. Thus, each analysis is shown 
on each page with two corresponding sets of calculations. 

Calculations 

The first line of each set presents the initial, averaged analysis of 
the chondrule in weight per cent. The number of digits after the decimal 
point does not reflect the proposed precision or accuracy of these analyses - 
they are merely the result of the format statements in the computer program. 



The second line (CSUM) presents the sum of this analysis. In the third 
line, the original analysis is normalized to 100%. 

In the fourth line, the removal of FeO corresponding to the Fe/Ni ratio 
of 6.2 or 8.8, as applicable, has been effected. The weight of FeO is added 
to the NiO column. In Process G analyses, an FeO mole equivalent corresponding 
to the number of moles of S in the analysis has also been subtracted from the 
FeO and added to S at this stage. The sum (CSUM) which follows in line five 
is the sum of the constituents other than NiO (+ FeO) - in other words, the 
silicate fraction of the analysis. This silicate fraction is shown, normalized 
to 100%, in the sixth line. This is followed, in the seventh line, by the 
normative composition of the silicate fraction. 

Norm Calculation 

The abbreviated norm calculation used in these calculations can be broken 
down into seven steps : 

1. All constituents are recalculated to mole ratios. K^O is combined 
with Na^O; Ti0 2 is combined with SiO^. Then, albite is determined. 

2. Na^O, A1 2 0^, GaO and Si0 2 are balanced to determine anorthite, corundum 
and disodium silicate. 

3. Excess GaO is combined to form diopside. 

4. The remaining MgO is combined with FeO; the ratio of available 
FeO/FeO + MgO is determined and normative olivine and pyroxene are determined. 

5. Residual Si0 2 is assigned to quartz; residual (FeO + MgO) is 
assigned to magnesio-wiist ite . 

6. If magnesio-wustite appears, it is assumed that it originally occurred 
in the metal phase. Therefore, 


7. FeO is subtracted from the silicate portion of the analysis, 
equivalent to the number of moles of (FeO + MgO) appearing as magnesio-wustite. 
The norm calculation is then performed on this new analysis. 

The seventh line, if it appears, therefore, gives the amount of iron 

(FE = ) which has been added to the metal phase and indicates the amount of 

FeO which has been subtracted from the silicate phase. The next line gives 
the new sum (CSUM) of the silicate phase. This is followed by the new 
silicate-phase analysis which has been normalized to 100%. Finally, a 
recalculated norm appears in the last line. 

Symbol s Used in Presentation of Norm Calculation 

There are thirteen columns used in the presentation of the norm calculation 
data. These are explained below, in order, reading from left to right: 

1, 2 and 3. The bulk composition of the phases in the system Si0 2 ~Fe0-Mg0 
(olivine + pyroxene + quartz or wustite ) . This composition has been 
normalized to 100%. 

4. Ab = Albite (weighted ratio of albite + orthoclase) 

5. Di = Diopside 

6. Py = Pyroxene (weighted ratio of enstatite + ferrosilite) 

7. 01 = Olivine (weighted ratio of forsterite + Fayalite) 

8. Q = Quartz 

9. An = Anorthite 

10. NS = Or 3 odium Silicate (weighted ratio of Na and K end-members) 

11. V?u = Magnesio-wustite (weighted ratio of periclase and wustite) 

12. Co = Corundum 

M Feo/ M FeO + 0 in olivine > pyroxene and magnesio-wustite 
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